Photoinduced electron transfer from the inorganic core to the organic shell of hybrid core-shell nanoparticles: impedance spectroscopy.
In hybrid core-shell nanoparticles with inorganic nanocrystals in the core and organic molecules in the shell, photoinduced electron transfer occurs from the core to the shell. This leads to exciton dissociation through an ultrafast electron-transfer process that results in charge separation and finally photocurrent in the external circuit in devices based on such core-shell nanoparticles. In this work, we have fabricated and characterized sandwiched devices based on a series of core-shell systems. From impedance spectroscopy, we have observed that photoinduced charge separation in core-shell systems is associated with a decrease in the device resistance and an increase in the dielectric constant of the active material. In the series of core-shell systems, we have observed a one-to-one correlation between the photoinduced electron-transfer process and the changes in resistive and dielectric parameters upon illumination.